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Highlights 
 
1. Tests Functional Imagery Training, a new, theory-based intervention for changing 
eating behaviours 
2. Following Functional Imagery Training, snacking reduced and participants lost 
weight  
3. Snacking reductions and weight loss correlated with increases in motivational 
thought frequency 
 
 
3		
 
Abstract 
Functional Imagery Training (FIT) is a new theory-based, manualized intervention 
that trains positive goal imagery. Multisensory episodic imagery of proximal personal 
goals is elicited and practised, to sustain motivation and compete with less functional 
cravings. This study tested the impact of a single session of FIT plus a booster 
phone call on snacking. In a stepped-wedge design, 45 participants who wanted to 
lose weight or reduce snacking were randomly assigned to receive a session of FIT 
immediately or after a 2-week delay. High-sugar and high-fat snacks were recorded 
using timeline follow back for the previous 3 days, at baseline, 2 and 4 weeks. At 2 
weeks, snacking was lower in the immediate group than in the delayed group, and 
the reduction after FIT was replicated in the delayed group between 2 and 4 weeks. 
Frequencies of motivational thoughts about snack reduction rose following FIT for 
both groups, and this change correlated with reductions in snacking and weight loss. 
By showing that FIT can support change in eating behaviours, these findings show 
its potential as a motivational intervention for weight management.  
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Obesity is endemic, with over half of the adult population in OECD countries 
(OECD, 2014) and an estimated 1.9 billion adults worldwide being overweight or 
obese (WHO, 2015). Snacking between meals on foods high in fat, sugar or simple 
carbohydrate is associated with obesity (Booth, 1988; Basdevant, Craplet & Guy-
Grand, 1993; Bertéus Forslund et al., 2005; Nicklas, O'Neil & Fulgoni, 2014), except 
when snacking on carbohydrates is linked to reduced meal size  (Drummond, 
Crombie, Cursiter, & Kirk, 1998).  
A contributing factor to high calorie snacking is craving (Chao, Grilo, White, & 
Sinha, 2014; Gilhooly, et al., 2007), which is not synonymous with true hunger (Lafay 
et al., 2001). Such cravings and desires are often triggered by external cues about 
snacks, or internal cues such as associated thoughts, hunger, or affective states 
including boredom (May, Andrade, Panabokke & Kavanagh, 2004). Elaborated 
Intrusion (EI) theory (Kavanagh, Andrade, & May, 2005) describes how these 
triggers lead to initial intrusive thoughts that capture attention, and are then 
elaborated, creating the craving episode and triggering consciously directed 
acquisition of the target. Desires are typically characterized by sensory imagery, 
especially when they are intense (May, Kavanagh, & Andrade, 2015). When asked 
to describe a specific craving at the time that it is occurring, May et al., (2004) found 
70% reporting that the thoughts were spontaneous, 65% ‘imagined the smell/taste’, 
and 59% ‘pictured myself having it’. In contrast, fewer reported that cravings 
occurred due to seeing or smelling the target (34%), habit (29%), or negative mood 
(28%). 
EI theory also predicts that imagery may be used to sustain motivation for 
healthy goals (Andrade, May, & Kavanagh, 2012). Generally, healthy goals tend to 
be more distant and therefore construed more holistically, with less specific detail, 
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than short-term pleasures such as the satisfaction of giving into food cravings (Trope 
& Liberman, 2010). This means that naturally occurring imagery for functional goals 
typically lacks the sensory detail to be as vivid and emotionally compelling as craving 
imagery.  
EI theory predicts that strategies to strengthen goal imagery will increase goal 
desire and goal attainment (May, Andrade, Kavanagh, & Hetherington, 2012). There 
is evidence that instructions to imagine acting out a goal can enhance the effect of 
implementation intentions (Knaüper, Roseman, Johnson, & Krantz, 2009), and delay 
discounting tasks have shown similar benefits of imagery (Kim, Schnall & White, 
2011; Daniel, Stanton & Epstein, 2013). In weight management, imagery training 
may be key to making healthy eating goals more vivid, proximal and available.  
We have developed an intervention—Functional Imagery Training (FIT)—that 
uses imagery to enhance motivation (Andrade, et al., 2012; Kavanagh, Andrade, 
May, & Connor, 2014; May, et al., 2012; initially FIT was called Functional Decision 
Making, but the revised title emphasizes the centrality of imagery and the focus on 
training for self-management). The potential to change behaviour by supporting 
motivation is shown by a meta-analysis of eleven randomized controlled trials of 
motivational interviewing (Miller & Rollnick, 2012) for weight loss: adults with 
overweight or obesity who received motivational interviewing were more likely to 
have lost weight than a control group (Armstrong, 2011). A meta-analysis of five 
studies by Van Wormer and Boucher (2004) also found motivational interviewing to 
be more effective than nutritional education in changing eating habits to reduce fat 
and salt intake and increase fruit consumption. However, effect sizes were modest, 
indicating scope for improvement.  
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Like motivational interviewing, FIT is delivered in client-centred counselling 
style that creates a context where people are encouraged to consider the utility and 
possibility of functional behaviour change. Uniquely to FIT, clients are guided 
through a series of mental imagery exercises and trained to practice imagery at 
home. Clients thus use imagery rather than verbalization to explore their goals, 
problems and potential solutions. Large, distant goals, such as being healthier, are 
deconstructed into smaller, proximal goals that are more concrete and are more 
easily and vividly imagined. A central tenet of FIT is that vivid, highly valued goal 
imagery will compete with craving imagery at key decisional moments, such as when 
we choose between eating some carrot sticks or a chocolate bar (May et al., 2012). 
EI theory explains that thoughts about tempting foods lead to more vivid and 
affective imagery than the healthy goal, and so the decision between consumption 
and abstention is biased towards short-term, unhealthy choices. To make healthy 
goals more vivid, proximal and concrete, FIT encourages clients to list and imagine 
the benefits of working towards their goals, focusing particularly on benefits that are 
expected to happen right away (e.g., feeling good about oneself). By practising 
imagery about healthy goals, the benefits of these goals become more salient, and 
more likely to come to mind when faced with temptation. Associating the goal 
imagery with everyday activities enhances this availability through rehearsal, and 
associating it with the same cues that accompany temptation makes it more likely to 
be recalled when temptation strikes. 
To increase self-efficacy, clients imagine past successes in reducing 
snacking, or achieving other self-control goals, and imagine applying those 
strategies to their current situation. Importantly, eliciting memories of past success 
provides personal, episodic detail to increase the vividness of imagery about future 
7		
success. Clients are helped to develop a plan for working towards their goal, using 
imagery to increase the likelihood of achieving the goal (Knäuper et al., 2009; 
Knäuper, Pillay, Lacaille, McCollam, & Kelso, 2011) by making their plan detailed 
and concrete, increasing confidence that it is achievable, and anticipating the feeling 
of reward on achieving the goal. Clients are taught goal imagery as a skill to practise 
at home, initially cued using a frequent, routine behavior,	and also with personal 
photographs, until it becomes habitual. 
This paper reports a preliminary test of FIT as motivational support for dietary 
change. Specifically, we test the impact of FIT on high-calorie snacking. Participants 
received FIT either at baseline or after a 2-week delay. We predicted that reductions 
in snacking, and increases in the frequency of motivational cognitions, would occur 
in the period following delivery of the FIT intervention, i.e., between baseline and 2 
weeks for the immediate condition and between 2 and 4 weeks for the delayed 
condition. As the study was presented to participants as testing a novel weight-loss 
intervention, and they were recruited on the basis that they wished to lose weight, we 
also measured weight at each session. 
We do not compare FIT in this study with MI, as our aim is to follow the advice 
of Craig et al. (2008) to demonstrate that an intervention has some value over the 
‘treatment as usual’ before moving on to ‘fine-tuning’. In the case of attempts to 
change dietary behaviours, there is no ‘treatment as usual’ as most people who seek 
to lose weight do so without seeking professional intervention, and this is even more 
the case for those who want to change a single aspect of their diet such as cutting 
snacks. If people receive any intervention for weight management, this is typically 
brief advice and general information. Booth, Prevost and Gulliford (2015) reported 
that 90% of over 90,000 overweight or obese patients had had no weight 
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management interventions recorded, and that ‘lifestyle advice was the most 
commonly used intervention in all but the morbidly obese patients’. The 
Counterweight study (2004) reported that only 25% of obese patients received any 
intervention, and that 80% of these received practice-based diet counselling. 
However, to provide a stronger test of FIT as a specific motivational intervention, we 
gave all participants similar brief advice and a leaflet on ‘healthy eating’ in the first 
session. Simply joining a trial can be motivating but this motivation can be 
counteracted by the disappointment of finding oneself in a ‘do nothing’ control 
condition. Providing materials for everyone at the start hopefully averted any 
disappointment, testing better whether FIT added something over and above the 
motivational boost of starting a trial. By ensuring that all participants had information 
about healthy diet choices, positive effects of FIT on snacking behaviour could be 
interpreted as effects on motivation to eat healthily rather than on knowledge about 
what constitutes healthy eating. 
Method 
Participants 
Forty-five participants (39 female, 6 male) aged 18-67 (M=29.6) were 
recruited using advertisements placed around the University campus for people who 
wanted to lose weight and reduce their snacking (attempts to recruit people on the 
basis solely of wanting to reduce snacking were unsuccessful). Participants had a 
mean baseline BMI of 26.5, (Range =19.7- 44.8), with 21 (47%) being at or above 
the healthy upper limit of 25; nine of these exceeded 30. Self-reported history of 
eating disorders or excessive use of alcohol constituted exclusion criteria. Eighteen 
participants were volunteers from the general public who had the chance of winning 
one of five £20 Amazon vouchers as an incentive to take part, and 27 were 
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psychology undergraduates who received points towards their course requirement to 
take part in research. Participants were randomly allocated to an immediate FIT 
(N=24) or delayed FIT condition (N=21). 
Design 
We used a stepped-wedge design (Craig, et al., 2008; Hussey & Hughes, 
2007), in which an intervention is rolled out over time in different groups. The 
immediate FIT group received FIT in their first session (after baseline 
measurements) and the delayed FIT group received FIT in their second session after 
a 2-week delay. Both groups were assessed in a third session after 4 weeks. This 
design should help improve retention and compliance in the ‘control’ (delayed 
intervention) group, with the promise of receiving an intervention keeping participants 
interested and discouraging them from seeking other sources of support following 
the initial boost to motivation that they might get from signing up for a trial. Control 
comparisons are possible both within groups (over time) and between groups (at 
session 2), and can be detected through an interaction of session and group. 
 
FIT Intervention 
After acknowledging the participant’s wish to lose weight, the experimenter 
suggested a focus on ‘high-calorie desserts or snacks and sugary or alcoholic 
drinks’, and asked if any of those were producing any issues for them (the full script 
is available in the Supplementary Materials). They were asked about any 
improvements they might see after a year, and then after a week, if they cut down 
their snacking.  After summarizing those issues and eliciting their emotional 
response, participants were given a brief practice task in which they were asked to 
imagine cutting a lemon, to clarify what was meant by mental imagery in different 
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sensory modalities such as vision, touch, taste and smell, and to demonstrate links 
between imagery and emotion (such as surprise when some juice squirts into their 
eye). This example, taken from Holmes & Mathews (2005), is commonly used in 
mental imagery research. They then silently imagined a specific occasion when they 
were likely to experience positive changes after reducing their snacking for a year, 
while the experimenter provided prompts to accentuate the sensory and emotional 
effects of the imagined episode, and then described and rated the image from 1 (no 
image) to 10 (extremely vivid).   
Participants were asked what action they might like to choose, and rated their 
confidence in reducing their snacking in this way for at least a week (from 0%, I can’t 
do it, to 100%, sure I can do it). They relived a memory of a time when they reduced 
their snacking, or succeeded with another self-control goal, and then considered 
whether any successful strategies from that time could be used now. They imagined 
getting started with their goal, and solving any challenges, before re-rating their 
confidence, and articulating a plan for the next few days. 
Participants were asked to identify a routine, frequent behaviour, such as 
hand washing or climbing stairs, which they could use to cue imagery practice at 
home. The experimenter asked them to carry out this behaviour in the lab, while 
imagining how they would stay in control of snacking in the next hour, and how good 
it would feel to succeed. They were encouraged to practise the imagery whenever 
they undertook the routine behavior, and to set reminders on their phone to practise 
before a situation that would challenge their control. They were also encouraged to 
take photos to remind them to create images of specific positive effects from being in 
control.  
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Assessments 
Snacking.  
Participants reported all between-meal consumption of food and drink, and 
desserts taken with meals, over the previous 3 days using a Timeline Follow Back 
(TLFB; Sobell & Sobell, 1992). Originally developed to assess alcohol and drug use, 
this retrospective method asks participants to recall consumption during specific 
periods, using other cues from their life or routine to cue episodic memories, and has 
been shown to have high reliability and validity when delivered face-to-face or online 
(Pedersen, Grow, Duncan, Neighbors, & Larimer, 2012). It is less intrusive than 
having to complete daily diaries or respond to text message prompts during the day, 
avoids reactivity of assessment and issues with adherence to monitoring, and shows 
comparable levels of accuracy (e.g., Brown, et al., 1998; Lewis-Esquerre, et al., 
2005). 
We adapted the TLFB method to ask participants to recall snacking between 
meals by asking them what they had done during the morning, afternoon, and 
evening of each of the previous three days, to cue memories of anything that they 
had eaten or drunk between breakfast and lunch, between lunch and their evening 
meal, and between their evening meal and bedtime. They also reported how 
confident they were in their accuracy, from 0 (not at all) to 10 (completely). Snacks 
were defined on the TLFB as “any food or drink that is high in sugar, fat or alcohol. 
Examples include sugary soft drinks, fruit juices, alcoholic drinks, chocolates, cakes, 
desserts, and crisps, even if they are part of a meal.” Participants were asked to 
“Think about what you did yesterday [AFTERNOON] and jot a few notes down in this 
box to remind yourself”. Yes/no questions followed: “Did you have a snack in the 
afternoon, before your evening meal? Remember, this includes a dessert with lunch” 
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and “Did you have a sugary or alcoholic drink in the afternoon, before your evening 
meal? Remember, this includes a drink with lunch”. Where participants answered 
“yes”, they were asked to specify what and how much they consumed. 
The TLFB reports were sorted alphabetically and two judges (JM and JA), 
who were blind to the group or session assignment, independently scored the 
number of snacks consumed. Snacks were defined as high-fat or high-sugar foods 
eaten between meals or as dessert following a meal, and any high-sugar or alcoholic 
drinks. Cereal bars high in fat or sugar were classed as snacks, but any items low in 
sugar and fat such as sugar-free soft drinks, diet bars, diet yoghurt, nuts and fruit 
were not (while nuts have significant fat content and fruit contains fructose, these 
were seen as healthier alternatives to commercial snacks). Unspecified plurals and 
modifiers such as ‘a few’ were systematically counted as 3 items, while a whole 
pizza was counted as 6, a half-litre bottle of soft drink or a pint of beer as 2, a bottle 
of wine as 6 and a bottle of spirits as 24. Snacks were self-defined in the sense that 
foods such as pizza, which could be eaten as a meal, were counted as snacks if 
participants reported them on the TLFB (Jahns, Siega-Riz & Popkin, 2001). Each 
TLFB thus provided totals of high-energy snacks eaten as dessert or between meals, 
and high-energy drinks taken with or between meals, over a three-day period 
(Consumption), and the number of occasions on which any such snacking had 
occurred (Occasions: 0-9, i.e., 3 meal/between-meal periods over 3 days).  
Motivational Thought Frequency-Diet (MTF-D). The MTF-D assesses the 
frequency of motivational thoughts about one’s diet – here it focused on cutting down 
on snacks – and is based upon the MTF-Exercise for increasing physical activity 
(Kavanagh, et al., under review) and the MTF-Alcohol for reducing problematic 
alcohol consumption (Robinson, et al., under review). Wording of the items of the 
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MTF has been based on the Craving Experience Questionnaire (CEQ; May et al., 
2015) and the Alcohol Craving Experience questionnaire (ACE; Statham, et al. 
.2011), which in turn were informed by EI theory, and includes items that address the 
frequency of motivational thoughts and images, and their availability.  
The scale that we used began ‘Thinking about snacking less, please select a 
number from 0 (not at all) to 10 (constantly) to answer these questions’ and was 
followed by fourteen items such as ‘Over the last week, how often did you feel you 
wanted to do it?’, ‘Over the last week, how often did you imagine yourself doing it?’, 
and ‘Over the last week, how often did other things remind you about doing it?’. Each 
item was presented alongside the numbers 0 to 10, arranged linearly as a visual 
analog scale (see Supplementary Materials).  
Procedure  
The study was approved by Plymouth University Faculty of Health and Human 
Sciences Ethics Committee. Participants gave written informed consent and were 
tested individually by authors MK or JD. Each participant attended three meetings: a 
baseline meeting, followed by meetings after 2 and 4 weeks. At the Baseline 
meeting, participants’ sex, age, height and weight were recorded, and they were 
asked when they snacked most and why they would like to cut down. They 
completed the MTF-D and TLFB to report snacks over the previous 3 days, rating 
how confident they were in the accuracy of their report, from 0 (not at all) to 10 
(completely). All participants were given a healthy eating leaflet (Kenny & Sambrook, 
2014), including information on food groups, benefits of a healthy diet, and risks of 
eating too much sugar, fat and salt. 
Participants in the immediate condition then had their FIT session, which 
lasted around 40 mins. After 1 week, the immediate condition received a telephone 
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call lasting about 10 minutes, which asked about their imagery practice.  If they had 
forgotten to practise, the experimenter readministered the goal imagery exercise. 
At 2 weeks, all participants were reweighed, and completed the MTF-D and 
TLFB a second time.  They rated how effective they found the healthy eating leaflets 
(not at all effective, 0, to very effective, 10), and those in the immediate condition 
rated how effective they found FIT, how often they carried out the imagery, and how 
useful the booster call was. Participants in the delayed condition then received FIT, 
with a booster call a week later. 
At 4 weeks, all participants were reweighed and again completed the MTF-D 
and TLFB.  Ratings of FIT were obtained from all participants at this point, allowing 
the impressions of the delayed group to be compared with those provided by the 
immediate group in their week 2 session. 
We weighed participants before they completed the questionnaires in each 
session because, although weight loss was not a hypothesised outcome, participants 
had been recruited on the basis that they wished to lose weight. Weighing them at 
the start of each of the three sessions supported this framing of the study; we did not 
record how often they weighed themselves outside the experimental sessions. 
Results 
There was no difference in BMI between immediate (M=26.3) and delayed 
(M=26.7) FIT, t(43)=0.23, p=.82. At the baseline session, participants reported that 
the most frequent contexts for snacking were when procrastinating (N=26, 58%), just 
before or after meals (N=21, 47%), between busy periods of the day (N=22, 49%), 
and when they missed a meal (N=20, 44%). When asked why they would like to cut 
down on snacking, the majority reported wanting to lose weight (N=39, 87%), and 
feel healthier (N=38, 84%). Thirty participants (67%) reported that they were actively 
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trying to reduce their snacking before the study began, 19 (79%) in the immediate 
FIT condition, and 11 (52%) in the delayed FIT condition (χ2(1)=3.62, p=.057).  
FIT session and follow-up 
Engagement in the FIT interview was shown by the high vividness of imagery 
ratings on the 1-10 scale, at both the first (M=7.3, SD=1.5) and second rating point 
(M=6.5, SD=1.9). ANOVA with the factors of Condition and Time showed that self-
efficacy ratings increased following imagery, from 71% (SD=14%) to 75% (SD=14%) 
(F(1,43)=5.74, p=.021, ηp2 =.12), with no interaction with condition (F < 1).  
Two weeks after their FIT session, participants gave moderate to high ratings 
on 0-10 scales to the effectiveness of FIT (M=6.3, SD=1.8), the usefulness of the 
later phone call (M=7.0, SD=1.8), and the extent they practised imagery (M=5.4, 
SD=2.2). None of these measures differed between conditions (all ps  > .70). 
Snacking 
 Mean confidence in accuracy of TLFB reports ranged from 5.33 to 10 (M=8.0, 
SD=1.2).  From the immediate FIT condition, one participant missed the 2-week 
TLFB report and one the 4-week TLFB report: these missing values were replaced 
by the means from their other two reports.   
Consumption and Occasions were entered into a 2 (condition) x 3 (time) 
MANOVA, which showed that snacking reduced over time (Pillai's trace=.42, 
F(4,40)= 7.23, p < .001, ηp2=.42), from an overall mean of 11.6 items on 5.7 
occasions reported at baseline to 7.0 items on 3.8 occasions reported at the 4 week 
session, by which time all participants had received FIT. As predicted, an interaction 
was found between time and condition (Figure 1; Pillai's trace=.23, F(4,40)= 2.95, 
p=.032, ηp2 =.23), due to a difference between the two groups’ snacking reported at 
the 2 week session. 
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To evaluate the prediction that changes in snacking would be temporally 
related to delivery of FIT, a separate MANOVA was conducted to compare 
Consumption and Occasions for the meetings immediately before and after the FIT 
delivery. As expected, both measures reduced between these two meetings (Pillai’s 
trace=.42, F(2,42)=15.22, p<.001, ηp2=.42), with univariate effects for both variables 
(Occasions: F(1,43)=19.23, p<.001, ηp2=.31; Consumption: F(1,43)=28.08, p<.001, 
ηp2=.40). Reduction from before FIT to after FIT did not vary by condition (Pillai’s 
trace=.06, F(2,42)=1.27, p=.29, ηp2=.06). Planned comparisons confirmed that at the 
2-week assessment, the immediate FIT group reported consuming fewer snacks 
(Immediate M=7.4 (5.3), Delayed M=12.7 (9.0), t(43)=2.42, p=.020) on fewer 
occasions (Immediate M=4.0 (2.1), Delayed M=5.4 (2.2), t(43)=2.28, p=.028) than 
the delayed group, but neither measure differed between conditions at baseline or 4 
weeks.  
Separate MANOVAs for each condition showed effects of session on both 
measures in both conditions.  Between baseline and 2 weeks, participants receiving 
immediate FIT decreased consumption (F(1,23)=12.2, p=.002, ηp2=.35) and 
snacking occasions (F(1,23)=10.5, p=.004, ηp2=.31): neither measure changed 
between week 2 and week 4 (Fs < 1). Participants in the delayed FIT condition 
showed no changes between baseline and week 2 for either measure (F’s < 2), but 
both measures decreased when they received FIT after week 2 (Consumption: 
F(1,20)=15.2, p < .001, ηp2=.43; Occasions: F(1,20)=8.77, p=.008, ηp2=.21). 
Insert Figure 1 about here. 
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Motivational Thought Frequency-Diet (MTF-D) 
In the baseline session, the MTF-D produced a Cronbach’s alpha of .92, and 
scores did not differ between conditions (t(43) = 0.30, p=.76).  
Frequency of thoughts about snacking less increased over time from an 
overall mean of 5.7 (SD=1.7) at the baseline session to 6.7 (SD=1.9) at 4 weeks 
(Pillai’s trace=.21, F(2, 42)=5.59, p=.007, ηp2=.21), and this change with time 
interacted with condition (Pillai’s trace=.19, F(2, 42)=4.86, p=.013, ηp2=.19). As 
shown in Figure 2, MTF increased following the meeting in which the FIT intervention 
was delivered: comparing the weeks before and after FIT delivery showed a main 
effect of time (F(1,43)=12.20, p=.001, ηp2 =.22), and as expected, there was no 
interaction of this effect with condition (F < 1). Analysing each group separately, MTF 
increased marginally between baseline and 2 weeks for the Immediate group 
(F(1,23)=3.99, p=.058, ηp2=.15), and did not change between 2 and 4 weeks (F<1); it 
did not change between baseline and 2 weeks for the Delayed group (F<1), but then 
rose between 2 and 4 weeks (F(1,20)=11.8, p=.003, ηp2=.37). 
Insert Figure 2 about here. 
 
Moreover, bivariate correlations showed that the reduction in snack 
consumption was associated with an increased frequency of thoughts about cutting 
down on snacks; from baseline to 2 weeks r(45)=.29, p=.027; and from 2 to 4 weeks 
r(45)=.32, p=.017. 
Weight change 
Although we had not predicted changes in weight over the short timescale of 
this experiment, we had measured participants’ weight at each session as they had 
been recruited to a ‘weight loss’ experiment. Overall, our participants’ weight 
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reduced from a mean of 74.8kg at baseline to 74.1kg at 4 weeks (mean change= 
0.71kg, 95% CI 0.22 – 1.21, t(44)=2.90, p=.006). A 2 (condition) x 3 (time) MANOVA 
confirmed this reduction over time (Pillai's trace=.16, F(2,42)= 4.05, p=.025, ηp2=.16) 
but showed no interaction between time and condition (F < 1).  Overall weight loss 
from baseline to week 4 was not correlated with baseline BMI (r(45)= -.04, p=.82) or 
baseline weight (r(45)= .06, p=.70), but weight loss in the 2 weeks following FIT, as a 
proportion of weight pre-FIT, correlated with increase in MTF-D scores (r(45)=.27, 
p=.039 one tailed). 
Discussion 
In this experiment we have shown that a brief, imagery-based FIT intervention 
lasting less than an hour is followed by an increase in the frequency of motivational 
thoughts about cutting down on snacks between meals, a decrease in the number of 
snacking occasions, and a reduction in overall consumption of snacks. The increase 
in motivational thought frequency, and the decrease in snacking occurred over the 2 
weeks immediately following the FIT session, and for the group who received it at 
the baseline meeting, persisted for 4 weeks. This single session plus brief booster 
call was better than the brief advice, information leaflet, and general motivating effect 
of taking part in a study involving self-reports of snacking.  
Participants lost a modest amount of weight (around 0.7kg) over the 4-week 
study period. As in any weight loss experiment, this loss might be expected due to a 
Hawthorne effect, as participants become more aware of their eating and weight 
(e.g., Merikle & Skanes, 1992). However, as we only targeted one aspect of 
participants’ eating habits, i.e., snacking, and not their diet as a whole, there was a 
risk that they would compensate for reductions in snacking with increases in calorie 
consumption during meals. Fortunately this does not seem to have been the case. 
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Consistent with the hypothesis that changes in motivation engendered by FIT 
contributed to the weight loss, the amount of weight lost by participants in the 2 
weeks after FIT was positively correlated with their reported increase in desire to 
snack less. As this study was designed to test the impact of FIT on the specific 
dietary behaviour of snacking, further research is needed to test the efficacy of FIT 
for encouraging healthy eating habits in general and supporting weight loss in those 
who are overweight, as well as assessing if weight loss is mediated by the specific 
motivational processes targeted by FIT. FIT is designed as a general motivational 
intervention and we predict that it will be as effective, if not more so, when focused 
on positive, highly imageable changes to diet, such as increasing fruit and vegetable 
consumption, as when focused on cutting foods out of the diet. 
EI Theory holds that the FIT intervention works by providing the individual with 
personally salient, vivid visual images of their desire to achieve a goal that will be 
triggered by any episodes of temptation inconsistent with that goal. In the context of 
weight loss, the sight, smell or contextual cues associated with a snack can easily 
remind people of the immediate sensory pleasure that they will obtain from giving 
into the temptation, and the vividness of these imagined delights can far outweigh 
the abstract intention to abstain. FIT strengthens the vividness and salience of the 
longer-term intention and links it to the temptations themselves, so that the individual 
is reminded of their goal every time they think of snacking. The correlations found 
here between increases in an individual’s motivational thought frequency, their 
reduction in snacking, and weight loss, support this argument.  
Positive results from FIT are also consistent with findings that episodic future 
thinking (EFT) can reduce impulsivity and energy intake in women with overweight or 
obesity. Daniel et al. (2013) asked participants to generate mental imagery about 
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personal positive future events, which were not necessarily linked to achieving the 
abstinence goal, and measured effects immediately afterwards. FIT differs by 
specifically focusing imagery on proximal, positive outcomes of working towards a 
goal and rehearsing that imagery, so that tempting cues elicit imagery related to the 
abstinence goal rather than (or as well as) indulgence, thus ensuring that the 
intervention is self-perpetuating and lasts beyond the experimental session. 
However, we cannot conclude that the changes in snacking and weight were 
specifically caused by FIT, as its sessions included elements such as goal setting 
shared with other treatments, and were followed by a booster phone call a week 
later, which might have served as an additional cue to avoid snacking. In particular, 
FIT is delivered in the style of Motivational Interviewing (MI), which has itself been 
shown to enhance weight loss (Armstrong et al. 2011). The purpose of this study 
was to test if FIT supported behaviour change relative to brief advice and information 
about healthy eating. Further work is needed to compare FIT with an MI condition 
lacking an emphasis upon imagery of personally salient goal-related episodes, and 
to test whether the effects of FIT are mediated by the enhancement of goal imagery, 
as predicted by EI theory. It would also be important to compare the benefits of 
personally relevant and generic motivational imagery, to evaluate the importance of 
individual tailoring. While FIT appears efficacious in the short term, longer and 
larger-scale studies are now required to evaluate its effectiveness in improving 
dietary behaviours and helping individuals maintain weight loss over time. We 
anticipate that the focus on training functional imagery will be particularly 
advantageous for sustaining motivation as it equips clients with the skills to set and 
rehearse sub-goals about challenging situations that occur over time. 
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The absence of a correlation between BMI and weight loss encourages the 
conclusion that FIT may work across the weight range and can be used to enhance 
healthy eating in the general population.  However, it would be valuable to evaluate 
the efficacy of FIT for participants with obesity, specifically recruiting a sample with 
BMI above 30. 
FIT is an example of basic theoretical work, supported by controlled 
experimental research on analogue populations, finding application in an important 
practical context. The core argument of EI Theory (Kavanagh et al, 2005), that desire 
has common cognitive foundations across everyday and pathological cravings, and 
that imagery plays a central role in the origin and maintenance of episodes of desire, 
has now been supported in a wide range of studies (May, Kavanagh & Andrade, 
2015). In this paper, we have applied FIT to an abstinence goal, namely reducing 
snacking. In related work, we are applying FIT to another abstinence goal, to help 
cut down on drinking, but also to encourage the uptake of healthy behaviours, such 
as physical activity (Lennox, Andrade, Kavanagh & May, under review). 
Understanding the role that mental imagery plays in motivation, both in clinical (May, 
Andrade & Kavanagh, 2015) and everyday situations (Skorka-Brown, Andrade, 
Whalley & May, 2015), can inform the development of more cost-effective preventive 
interventions and treatments for a wide range of behavioural problems.  
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Figure Captions: 
Figure 1. Snacking occasions and consumption dropped following delivery of FIT for 
both the immediate group (solid line) and for the delayed group (dashed line). 
Figure 2. Motivational Thought Frequency (MTF) scores rose following delivery of 
FIT for both the immediate condition (solid line) and delayed condition (dashed 
line). 
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Supplementary materials 
 
Functional	Imagery	Training	Manual	for	snacking	reduction	
 
Introduction 
Thanks for coming in today. I understand that you’re wanting to lose weight.  
 
Keeping yourself fit and trim of course involves a range of healthy lifestyle actions, 
but today I suggest we focus just on high-calorie desserts or snacks and sugary or 
alcoholic drinks.  
 
Is that OK?  
___________ 
Initial	brief	review	of	downsides		
Can you tell me about any desserts, snacks, or sugary or alcoholic drinks you have?  
___________  
  
Is that/are those [insert what is having] producing any issues for you? 
___________  
[After each issue]:  Does that concern/worry/bother you? [Vary wording]  
Why?  
___________  
 
Is there anything else you don’t like so much about the [insert names] you are having? 
___________  
 
[if they have not answered about all the things they have]: 
   
What about [the omitted food or drink]? Are there any things you don’t like so much about 
having that?...Anything else?  
___________ 
 
Let’s turn this around. If you cut down on [list things they have] what improvements 
might you notice after, say, a year? 
___________ 
Would you notice any changes even in the first week?  
 
[If no:] Would any improvements be likely to happen in, say, a month? 
 
[Early positive changes are particularly useful in maintaining initial changes, if we can find any] 
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___________ 
  
Summary	
So you said that [insert the thing they are having] is [insert negative effects]. Is that right?  
___________  
 
How do you feel about all of that?  
___________  
Imagery	and	emotion		
As I said at the start, we are looking at using imagery to help people work out what 
they want to do. 
 
Imagery can be really powerful.  Can I show you how you can use it? 
 
___________ 
 
[Give a brief version of lemon exercise]  
___________ 
 
So, you can see that sensory imagery is closely linked to how we feel.  
 
Can we go back to the things you mentioned about snacks and drinks? 
___________ 
 
 In your head, imagine that you have been having fewer [insert names of sugary snacks 
and drinks and alcohol] for a whole year.  
 
You notice that [insert positive change mentioned earlier]. 
Imagine a particular occasion when you would notice that. Have you got one?  
 
[Let them briefly describe the situation--give help if they are stuck]  
___________ 
 
Let the event roll out—like a TV ad, where you are acting in it... 
Don’t tell me just yet what you’re experiencing...just imagine it as vividly as you can... 
 
Notice what you see...where you are… who is with you…  
What is going on around you…what you are doing... 
Notice what you hear...and feel in your body... 
Notice how real that is... 
And how you feel, emotionally... 
If your mind wonders, just come back to the scene and play out the story...  
___________ 
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How vivid was the image, on a scale of 0-10, where 0 is no image at all, and 10 is 
extremely vivid, as if it were actually happening?     
  
[Record on session rating scale, and listen to any issues the person had with constructing the image. 
If they had trouble, say something like:]   
It can sometimes be hard at first to use imagery—it gets more vivid with practice. 
Let’s see if it had any impact at all. 
 
[ALL:]    
What part of that scenario did you enjoy the most?  
 
What was so good about that?  
 
So, after imagining what it would be like to change what you are [eating/drinking], what 
would you like to do? 
Self-efficacy 
How confident are you that you could do that for at least a week?—say, on a scale 
from 0—definitely can’t do it, to 100%--sure I can?  
 
[Record the rating] 
 
[If ≥ 40]:   
OK, so you’re pretty confident already. 
 
[If < 40]:   
That’s OK—people are often feeling a bit unsure at first. 
 
[ALL:]  
Let’s see what happens when you think about that some more.  
 
Have you had past successes with cutting down on snacks, desserts, sugary drinks 
or alcohol?  
 
[If no:]   
What about cutting down on something else? 
[If no:]   
Studying?  Practising the piano, or doing exercise? 
 
[ALL:] 
Recreate a particular occasion when that happened.... 
Imagine where you are...Who you are with...What is going on around you... 
What you are doing... 
 
Play it out like a TV ad, where you are an actor… 
Let the event roll out, as if it is happening now… 
 
Once again, noticing what you see... 
What you hear...and feel in your body... 
Noticing how real it is... 
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And how you feel, emotionally...  
___________ 
 
How was that?  
___________ 
 
Did you notice what you did, to stay in control?  
___________ 
 
Could you do that/those things now?  
___________ 
 
What else could you do, to stay in control?  
___________ 
 
Is there anyone who could help?   
___________ 
 
What would you like them to do?  
___________ 
 
What could you do, to make sure they did that?  
___________ 
 
OK, let’s try imagining that happening over the next few days. 
 
If you were staying in control of [insert snacks/drinks] over the next week, how would 
you get started? 
 
Try briefly imagining yourself doing that over the next few days....  
___________ 
 
Is there likely to be a difficult situation for staying in control of [list their snacks/drinks] 
over the next week?   
Tell me about that.  
[Help them select a situation if necessary]  
___________ 
 
Let’s try playing that event out, as a TV ad… 
Let the event roll out, as if it is happening now… 
 
Imagine what you are doing, to stay in control.... 
Make it as real as you can... 
Now, imagine how you feel, when you are successful...  
___________ 
 
How was that? 
[Help them address any problems with imagining that scenario—if necessary, redo it].  
___________ 
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How confident are you now, that you can [insert goal] for at least a week?  Use that 
same scale, from 0—definitely can’t do it, to 100%--sure I can?  
 
[Record the rating] 
 
[If > than earlier]:    
That’s great!  Just thinking about a time you succeeded in the past, and how 
you did it, can increase your confidence.   
[If > around 60]:    
Wow—that’s great.  Sounds like you’re pretty confident. 
[If around 40-59:]  
That’s fine for getting started. You don’t have to be 100% confident—you just 
need enough to take the first step.   
[If < around 40:]   
Confidence often gets stronger once people see what they can do. 
Is that enough for you to at least take a first step? 
 [If no:]   
I wonder what you could do, so you could become a bit more 
confident?  
[Then use imagery to make a plan about doing that]  
___________ 
 
Plan	for	the	next	few	days	
 
So, what do you plan to do now, about your [insert snacking/drinks]? 
 
[if needed, prompt with:]   How will you get started with that? 
    What will you do, to stay in control?  
___________ 
 
Sounds like you’ve thought that through.  
___________ 
Practice	using	imagery	cues	
Was using imagery today helpful?  
[If yes:] How did it help? 
Do you think it would help if you used imagery at home?  
___________ 
If you are using it at home, it doesn’t have to be for long. And you can do it while you 
are doing other things. 
In fact, it will remind you to practise, if you get in the habit of practising at the same 
time as a very frequent behaviour, like washing your hands. Would that be a good 
one to use?   
[Elicit an alternative if the person prefers] 
Can we practise doing that now?  
___________ 
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[Take them to a sink or other relevant location where they can practise] 
Imagine a time in the next hour or two where you want to stay in control of [insert the 
snack/drink]. 
Roll that event out in your mind, imagining how you will stay in control, and how good 
it will feel to succeed. Make it as vivid as you can. 
[Keep the practice to around 10-15 seconds, so they it coincides with the normal duration of 
handwashing]  
___________ 
 
Can you see that you can do that easily each time you wash your hands? 
If there is a hard situation coming up, you might also want to set a reminder on your 
mobile phone, to practise the imagery. 
Is there a time tomorrow, where you’d like to have a reminder to practise the 
imagery? 
[If yes, get them to set that reminder—if it is a recurring issue, ask them to consider having a 
recurring reminder on their phone for the next few days]. 
___________ 
 Using that imagery will help keep you on track. It will also help if you create new 
images of your motivations, plan, and successes as you go along, to help keep you 
going when things get tough. 
Would it help, to have some photos on your phone, that can trigger the imagery? 
[if yes:]  Maybe you could try taking some photos that would do that. 
For example, what photo could remind you to practise imagining [insert a likely positive 
outcome over the next few days] occurring? 
What photo could remind you to [insert their preferred control strategy]? 
 You could look at those images whenever you want to use the imagery. 
 
___________ 
[Give the person the weight loss leaflets]  
___________ 
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Negotiate	next	appointment	
I’ll call you over the next few days to see how you are going. 
When would be a good time to call you next  [insert day in a week’s time]? 
Thank you for working so hard with me in this session. 
All the best with your attempt over the next week.  I’ll talk to you on [insert day in a 
week’s time] at [insert time].  
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Appendix	
The spirit of motivational interviewing 
• It emphasises collaboration, autonomy, choice and empathy, while having a 
clear, negotiated agenda.  
• It encourages them to think about and talk about their own reasons for change 
and ideas for how change could or should happen, with the goal of them 
considering change as a positive, feasible option. 
• It elicits their emotional response throughout and attempts to deepen their 
understanding of their emotions about snacking. 
• It does not focus on information-giving.  Provide information only to reinforce 
their statements, answer questions, or (gently) correct misinformation.  
 
It does not attempt to convince the client to make any particular change and respects 
the client’s autonomy. ‘Roll with resistance’.  See what they want to do, and agree to 
support them. 
Imagery	based	review	of	motivation	
Functional Imagery training uses the spirit of motivational interviewing, but is 
fundamentally different from it. 
• Every step is conducted via imagery 
• The primary focus is not on generating initial commitment:  it is on teaching a 
skill for use in the natural environment--laying the groundwork for rehearsal 
when they are deciding whether to snack or not.  
 
FOR ALL IMAGERY EXERCISES, make sure the client does the imagery exercise in 
their mind, and then describes it afterwards. 
Give them sufficient time to imagine each statement before moving on to the next 
one. 
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How vivid was the image?  
 
0 1 2 3 4 5 6 7 8 9 10 
    No image                              Extremely vivid                     
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How confident are you that you can do this for at least a week?  
 
0 10 20 30 40 50 60 70 80 90 100 
          Sure I can’t                              Sure I can 
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Therapist	Record	Sheet	–	(not	for	client)	
 
 
 
Reasons	for	change	 Hypothetical	change	 Past	successes		 	 Initial	self-efficacy	rating:			___/100	
 
Second self-efficacy rating:     ___/100 
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Motivational Thought Frequency Scale for Diet (MTF-D) 
    
 
Thinking about snacking less, please select a number from 0 (not at all) to 10 (constantly) to answer these 
questions: 
 
Over the last week how often did you  0  1  2  3  4  5  6  7  8  9  10  
… feel you wanted to do it? Not at all                      Constantly 
                      … feel you needed to do it? Not at all                      Constantly 
                      … have a strong urge to do it? Not at all                      Constantly 
                      … imagine yourself doing it? Not at all                      Constantly 
                      … imagine how you would do it? Not at all                      Constantly 
                      … imagine how good it would be to do it? Not at all                      Constantly 
                      … imagine how much worse you’ll feel if you don’t do it? Not at all                      Constantly 
                      …imagine succeeding at it? Not at all                      Constantly 
                      … picture times you did something like this in the past? Not at all                      Constantly 
Over the last week, how often                        
… did thoughts about it come to mind? Not at all                      Constantly 
                      … did other things remind you about it? Not at all                      Constantly 
                      … did thoughts about it grab your attention? Not at all                      Constantly 
                       
